Schizophrenia is a severe mental illness, which usually starts in early-to-mid 20s and is associated with a high level of disability, social stigma, caregiver burden, and premature mortality.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6]\] Antipsychotics are the mainstay of the treatment of schizophrenia. However, medication non-adherence rates are high among patients with schizophrenia, with about half of the patients discontinuing the medications at some point in treatment.\[[@ref7]\] The largest pragmatic clinical trial in schizophrenia, the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) study reported that 74% of the study population discontinued medication over a period of 18 months.\[[@ref8]\] Non-adherence among patients with schizophrenia is associated with serious consequences such as exacerbation of psychotic symptoms, increased aggression, poor prognosis,\[[@ref9][@ref10][@ref11]\] relapse, rehospitalization,\[[@ref12][@ref13]\] suicide,\[[@ref14]\] and increased cost of care.\[[@ref13]\]

To overcome the issue of medication non-adherence, in the 1960s, long-acting antipsychotic injectable (LAIs) were introduced.\[[@ref15]\] The use of LAIs in patients with schizophrenia is recommended by various treatment guidelines.\[[@ref16][@ref17][@ref18][@ref19][@ref20]\] A systematic review and meta-analysis of 10 randomized controlled trials (RCTs) showed that use of LAIs is associated with a statistically significant reduction in relapse rates, with relative and absolute risk reductions of 30% and 10%, respectively (RR 0.70, CI 0.57-0.87, NNT 10, CI 6-25, *P* = 0.0009) and reduction in dropout due to inefficacy (RR 0.71, CI 0.57-0.89).\[[@ref21]\] Data from systematic reviews and meta-analyses also strongly support the superiority of LAIs in comparison to oral antipsychotics in terms of hospitalization rates and all-cause discontinuations.\[[@ref22][@ref23]\] A nationwide cohort study from Finland reported that compared to those taking oral medications, patients receiving LAIs have significantly lower (one third) risk of rehospitalisation.\[[@ref24]\]

In the last two decades, various LAIs of second-generation antipsychotics have been marketed. The first second-generation antipsychotic depot of risperidone was introduced in 2003.\[[@ref25]\] Subsequently, many other depots of second-generation antipsychotics were introduced. Olanzapine pamoate was approved by the European Union for treatment of schizophrenia\[[@ref26]\] and by the Food and Drug Administration of the United States for treatment of schizophrenia in 2009. Available data suggest that oral olanzapine and olanzapine LAI have comparable efficacy in both acute as well as maintenance treatment of schizophrenia,\[[@ref27][@ref28]\] with the side effect profile and safety profile of olanzapine LAI being comparable to those of oral olanzapine except for the higher incidence of Post injection Delirium/Sedation Syndrome (PDSS) with olanzapine LAIs.\[[@ref28][@ref29]\]

Olanzapine LAI was launched in India in September 2015. There is a lack of data on the use of olanzapine LAI from India. So far, only three case reports have been published about PDSS from India,\[[@ref30][@ref31][@ref32]\] and no data is available from India about the long-term experience and outcome with olanzapine LAI. In this background, the current study aimed to evaluate the clinical profile of patients suffering from schizophrenia who were prescribed olanzapine LAI and to evaluate the usefulness and acceptability of olanzapine LAI among these patients.

METHODOLOGY {#sec1-2}
===========

This was a retrospective study in which treatment records of all the patients diagnosed with schizophrenia (as per the ICD-10 criteria) and started on olanzapine LAI were reviewed. The study was approved by the Ethics Committee of the institute. All the patients started on olanzapine LAI from 1^st^ January 2016 to 31^st^ January 2019 formed the study sample.

Data were retrieved for the sociodemographic variables and clinical variables such as history of past treatment, prior use and response to oral olanzapine, age of onset of the illness, duration of untreated psychosis, prior hospitalizations, issues related to treatment adherence, and Clinical Global Impression (CGI) severity and improvement scores (at the time of starting of LAI and at the time of receiving the last dose of LAI). Data were also extracted for any PDSS or other injection-related side effects and need for hospitalization. Scores on CGI severity were retrospectively generated for the patients, based on the available data on psychopathology in the treatment records, at the time of the starting of olanzapine pamoate and at the time of the last follow-up. Usefulness of olanzapine LAI was also specifically evaluated for the subgroup of patients who fulfilled the criteria of treatment resistant schizophrenia (TRS). TRS was defined as lack of response to 2 adequate trials of antipsychotics, in the chlorpromazine equivalent doses of 400 mg/day given for more than 6 weeks.

RESULTS {#sec1-3}
=======

Data of 40 patients who were started on olanzapine pamoate were extracted. The demographic and clinical profile of the patients is shown in [Table 1](#T1){ref-type="table"}.

###### 

Demographic Profile of the study sample

  -----------------------------------------------------------------------------------------------------
  Variable                                                      Mean (SD) Range/Frequency (%)
  ------------------------------------------------------------- ---------------------------------------
  Age (in years)                                                36.2 (12) (19-62)

  Gender: Male/Female                                           22 (55%)/18 (45%)

  Education (in years)                                          13.8 (3.9) (5-23)

  Religion: Hindus/Non-Hindus                                   34 (85%)/6 (15%)

  Occupation: Unemployed/employed/House wife/Student            18 (45%)/7 (17.5%)/10 (25%)/5 (12.5%)

  Income: On paid wages/Not on paid wages                       7 (17.5%)/33 (82.5%)

  Marital Status: Married/Single                                20 (50%)/20 (50%)

  Family Type: Nuclear/Non-nuclear                              29 (72.5%)/11 (27.5%)

  Locality: Urban/Rural                                         29 (72.5%)/11 (27.5%)

  Age of onset (in years)                                       22.9 (6.5) (13-46)

  Duration of untreated psychosis in months                     69.5 (72.6) (5-345)\
                                                                Median: 54 (IQR: 13.25-106.5)

  Duration of illness prior to starting of Olanzapine LAI       143.3 (115.9) (13-478)\
                                                                Median: 100.5 (IQR: 48.5-207.75)

  Duration of Treatment prior to starting of Olanzapine LAI     78.8 (89.1) (0-346)\
                                                                Median: 46.5 (IQR: 26.25-123)

  Onset of Illness: Acute/Insidious                             0/40 (100%)

  Course of illness: Episodic/Continuous course                 0/40 (100%)

  Subtype of Schizophrenia: Paranoid/Undifferentiated/Simple    26 (65%)/13 (32.5%)/1 (2.5%)

  Comorbid Substance harmful use/dependence^1^: Yes/No          16 (40%)/24 (60%)

  Comorbid physical illness^2^: Absent/Present                  27 (67.5%)/13 (32.5%)

  Comorbid Psychiatric Illness^3^: Absent/Present               25 (62.5%)/15 (37.5%)

  Past history of surreptitious use of antipsychotics: No/Yes   22 (55%)/18 (45%)
  -----------------------------------------------------------------------------------------------------

^1^Comorbid substance dependence: Alcohol (*n*=1), Cannabis (*n*=5), Tobacco (*n*=13). Comorbid Harmful use of a substance: Alcohol (*n*=1), Cannabis (*n*=1), Tobacco (*n*=13). ^2^Comorbid Physical Illness: Hypertension (*n*=6), Hypothyroidism (*n*=1), Others (*n*=10). ^3^Comorbid Psychiatric Illness: Depression (*n*=12), Obsessive Compulsive Disorder (*n*=2), Paranoid Personality Disorder (*n*=1). SD -- Standard deviation, IQR -- Interquartile rage, LAI -- Long Acting Injectable

Use of olanzapine LAI {#sec2-1}
---------------------

The mean duration of treatment with olanzapine LAI for the study sample was 17 months (SD = 10.8). The most frequent dose of olanzapine LAI used was 300 mg every two weeks (N = 22;55%), and this was followed by 405 mg every four weeks in 13 (32.5%) patients \[[Table 2](#T2){ref-type="table"}\]. In terms of Severity Rating, the mean CGI score prior to starting of olanzapine LAI was 5.8 (0.7), which reduced to 2.7 (1.1) at the time of last follow-up or last use of olanzapine LAI, and this improvement was statistically significant (paired *t*-test value = 16.41; *P* \< 0.001). At the time of starting olanzapine LAI, almost all the patients were rated as severely/extremely ill, and at last assessment, most of the patients were rated as either mildly or moderately ill. There were significant reductions in the CGI severity score in patients with TRS (paired *t*-test value = 8.51; *P* \< 0.001) and those without TRS (paired *t*-test value = 14.29; *P* \< 0.001).

###### 

Treatment profile of use of Olanzapine Pamoate

  Variable                                                                                                                                                                             Mean (SD) Range/Frequency (%)
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ -------------------------------
  Setting in which olanzapine LAI was started: Inpatient/Outpatient                                                                                                                    19 (47.5%)/21 (52.5%)
  Trial of oral Olanzapine prior to olanzapine LAI: No/Yes                                                                                                                             7 (17.5%)/33 (82.5%)
  Number of previous antipsychotic trials                                                                                                                                              1.4 (1) (0-3)
  Duration of treatment with oral olanzapine in months prior to depot                                                                                                                  9.5 (15.7) (0-66)
  Duration of treatment with olanzapine Pamoate (in months)                                                                                                                            17 (10.8) (3-37)
  Response to prior Oral Olanzapine: good                                                                                                                                              33 (82.5%)
  Number of lifetime relapses due to non-compliance prior to starting of olanzapine LAI                                                                                                2 (1.1) (0-5)
  The dose of Olanzapine LAI used during the follow-up                                                                                                                                 
   210/2 Weeks                                                                                                                                                                         1
   405/4 Weeks                                                                                                                                                                         13
   300/2 Weeks                                                                                                                                                                         22
   300/4 Weeks                                                                                                                                                                         4
  Olanzapine oral equivalent dose (mg)                                                                                                                                                 17.3 (3.4) (10-20)
  Oral Antipsychotic co-prescription: No/Yes                                                                                                                                           28 (70%)/12 (30%)
  Oral Antipsychotic co-prescription along with olanzapine LAI: Olanzapine/Haloperidol/Clozapine                                                                                       10 (25%)/1 (2.5%)/1 (2.5%)
  History of noncompliancel: No/Yes                                                                                                                                                    1 (2.5%)/39 (97.5%)
  Past History of side effects with antipsychotics: No/Yes                                                                                                                             29 (72.5%)/11 (27.5%)
  Features of difficult to treat schizophrenia                                                                                                                                         
   Inadequate response to conventional antipsychotics                                                                                                                                  12 (30%)
   Problems of adverse drug effects                                                                                                                                                    11 (27.5%)
   Problems of compliance                                                                                                                                                              39 (97.5%)
   Problems of comorbid medical conditions                                                                                                                                             13 (32.5%)
   Problems of comorbid psychiatric conditions                                                                                                                                         15 (37.5%)
   Treatment failure-relapse on adequate drug dosage                                                                                                                                   20 (50%)
   Does the patient fulfill the criteria of TRS                                                                                                                                        15 (37.5%)
  Reason for prescribing Olanzapine Pamoate: Noncompliance/Patient preference/History of good response in the past                                                                     38 (95%)/1 (2.5%)/1 (2.5%)
  1-Non-compliance was operationalized as any episode of medication discontinuation or reduction in the doses to the less than the recommended doses, leading to relapse of symptoms   

LAI -- Long acting injectable; TRS -- treatment resistant schizophrenia

Mean number of hospitalizations per year of illness prior to the starting of olanzapine LAI was 0.076 (SD = 0.11), and after starting olanzapine LAI, at the time of assessment, it came down to 0.075 (0.11), with only one patient getting hospitalized during the period the study sample received olanzapine LAI \[[Table 3](#T3){ref-type="table"}\]. Only 1 (2.5%) patient experienced PDSS during the study period, but this did not lead to the stoppage of olanzapine LAI. There was no report of local injection site infection. At the last follow-up, it was found that in 9 (22.5%) patients, olanzapine LAI had been discontinued due to various reasons like patient reluctance (*n* = 5; 12.5%), lack of response (*n* = 3; 7.5%) and affordability issues (*n* = 1; 2.5%).

###### 

Outcome of olanzapine pamoate

  Variable                                                            Before Olanzapine LAI Mean (SD)/Frequency (%)   After Olanzapine LAI Mean (SD)/Frequency (%)   Comparison Statistics
  ------------------------------------------------------------------- ----------------------------------------------- ---------------------------------------------- ------------------------
  Number of lifetime hospitalizations per year of illness             0.076 (0.11) (0-0.46)                           0.075 (0.11) (0-0.40)                          Wilcoxon signed-rank
                                                                      Median: 0.039 (IQR: 0-.11)                      Median: 0.043 (IQR: 0-0.10)                    test: - 3.39 (P=0.001)
  Clinical Global Impression severity score                           5.8 (0.7) (4-7)                                 2.7 (1.1)(1-6)                                 T=16.41 (P\<0.001)
  Clinical Global Impression severity score Borderline mentally ill                                                                                                  
   Mildly mentally ill                                                \-                                              2 (5%)                                         
   Moderately mentally ill                                            \-                                              19 (47.5%)                                     
   Markedly mentally ill                                              1 (2.5%)                                        12 (30.0%)                                     
   Severely mentally ill                                              12 (30%)                                        3 (7.5%)                                       
   Extremely mentally ill                                             23 (57.5%)                                      3 (7.5%)                                       
                                                                      4 (10%)                                         1 (2.5%)                                       
  PDSS                                                                \-                                              1 (2.5%)                                       
  Weight gain while on olanzapine LAI                                 \-                                              5 (12.5%)                                      
  Discontinuation of olanzapine LAI: No/Yes                                                                           31 (77.5%)/9 (22.5%)                           
  Reason for discontinuation of LAI                                                                                                                                  
   Affordability                                                                                                      1 (2.5%)                                       
   Patient reluctance                                                                                                 5 (12.5%)                                      
   Loss of response                                                                                                   3 (7.5%)                                       

SD -- Standard deviation, IQR -- Interquartile rage; PDSS -- Post injection delirium/sedation syndrome; LAI -- Long Acting Injectable

DISCUSSION {#sec1-4}
==========

The main objective of the present study was to evaluate the clinical profile of patients with schizophrenia who were prescribed olanzapine LAI and to evaluate the usefulness and acceptability of olanzapine LAI among these patients. The present study included data of 40 patients who were started on olanzapine LAI. The present study suggests that clinicians preferred to use olanzapine depot in patients with a past history of good response to olanzapine, but discontinued the same due to one or other reason. Additionally, the present study suggests that in about one-third of the patients, clinicians continued using oral antipsychotic medications along with olanzapine LAI. Furthermore, the current study also suggests that slightly more than one-third of the patients undergoing treatment with olanzapine LAI had TRS. The most common reason for the use of olanzapine LAI was found to be non-compliance with medications.

To summarize, it can be said that clinicians use olanzapine LAI in a subgroup of patients who have a history of non-compliance, are treatment-resistant, and are difficult to treat. In other words, it can be said that olanzapine LAI is not used as the first-line treatment for schizophrenia. These findings possibly suggest that there are barriers at the level of clinicians in prescribing olanzapine LAI to patients with first-episode schizophrenia or psychosis. A similar pattern has been pointed out in the existing literature regarding the use of long-acting depot antipsychotics in general.\[[@ref33]\] Accordingly, there is a need to utilize various approaches to minimize these barriers to the use of LAIs.\[[@ref34]\]

In terms of usefulness, the present study suggests that there is a significant reduction in symptom severity with the use of olanzapine LAI in patients with schizophrenia. Olanzapine LAI is associated with a significant reduction in CGI severity in patients with and without TRS. This finding supports the available efficacy data of olanzapine LAI in patients with schizophrenia\[[@ref27][@ref28]\] and occasional case reports which have reported a beneficial effect of olanzapine LAI in patients with TRS.\[[@ref35][@ref36]\]

Present study results also show that the majority of the patients continued to receive olanzapine LAI with a mean duration of 17 months. Only about one-fourth of the patients discontinued olanzapine LAI, of whom half were reluctant to receive the injection. Accordingly, it can be said that olanzapine depot is well accepted among patients with schizophrenia. Taken together, these findings re-emphasize that olanzapine LAI must be considered as a treatment option in patients with a history of treatment non-adherence.

In the present study, the incidence of PDSS was found to be low. Existing literature suggests that the incidence of PDSS with olanzapine LAI is 0.07-0.08% per injection and 1.4% per patient.\[[@ref37][@ref38][@ref39]\] The incidence of 2.5% per patient in the present study is higher than that reported in the existing literature. However, this could be due to the small sample size in the present study.

At the same time, the present study has certain limitations. These include retrospective study design, small sample size, and lack of comparison group. The study followed up patients to a mean period of 37 months on olanzapine LAI, which can be considered as a relatively short period. The usefulness was assessed by using CGI only, and other psychosocial outcomes were not evaluated. Psychopathology was not rated on a standardized scale. The CGI data was retrospectively generated. The side effects of olanzapine LAI were not evaluated by using any standard rating scale. Future studies must attempt to overcome these limitations. Attempts must be made to carry out prospective studies in which efficacy/effectiveness is evaluated by using more standard scales to evaluate the psychopathology and side effects. Additionally, other psychosocial outcomes, such as disability and quality of life, must also be evaluated. Olanzapine LAI is relatively costlier when compared to the LAIs of typical antipsychotics. We did not evaluate the cost-effectiveness of olanzapine LAIs in the present study.

To conclude, the present study suggests that olanzapine depot is useful in the management of schizophrenia in patients who have a history of non-compliance, and it is associated with a low incidence of PDSS. Olanzapine depot is equally useful in patients with and without TRS.

Financial support and sponsorship {#sec2-2}
---------------------------------

Nil.

Conflicts of interest {#sec2-3}
---------------------

There are no conflicts of interest.
